Distribution and action of some putative neurotransmitters in the stomatogastric nervous system of the earthworm, Eisenia fetida (Oligochaeta, Annelida).
The chemical neuroanatomy of the stomatogastric nervous system of the earthworm, Eisenia fetida, has been investigated, using antibodies raised against serotonin, tyrosine hydroxylase, octopamine, GABA, FMRFamide, proctolin, Eisenia tetradecapeptide and neuropeptide Y. Neurons immunoreactive to these antibodies can be observed in the stomatogastric ganglia. The labelled cells comprise altogether 95.4% of the total number of neurons in the ganglion. Immunoreactive projections were followed between stomatogastric individual ganglia as well as towards the enteric plexus. Intrinsic neurons containing the different signal molecules examined are present along the entire length of the enteric plexus, but serotonin immunoreactive perikarya were only found in the hindgut. The density of the different immunoreactive neurons, except the serotonin ones, is highest in the pharyngeal plexus, and the number of labelled neurons decreases along the alimentary canal towards the hindgut. A number of epithelial cells also reveal tyrosine hydroxylase, octopamine, GABA and Eisenia tetradecapeptide immunoreactivity. The action of some putative neurotransmitters, such as dopamine, octopamine, serotonin and proctolin was tested on foregut preparations. Dopamine and octopamine (10(-6)-10(-4) M) have an excitatory effect on the musculature, whereas the effect of serotonin depends on the actual muscle tension. Following precontraction evoked by acetylcholine, serotonin in low concentrations (10(-7)-10(-6) M) causes relaxation, whereas in higher (10(-4) M) concentration it evokes slight contractions. In preparations at basal tone, serotonin (10(-7)-10(-6) M) evokes contractions of the foregut. Atropine strongly inhibits the action of acetylcholine but is ineffective against serotonin, dopamine and octopamine. Similarly, the Na+ channel blocker tetrodotoxin fails to influence the contractile effect of dopamine, octopamine and serotonin. These results suggest that dopamine, octopamine and serotonin act directly on the muscle cells of the alimentary tract. Proctolin do not evoke any significant effect on the foregut.